-pentamethylcyclopentadienyl)tetra-l 3 -sulfido-tetrairon(4 Fe-Fe) hexafluoridophosphate
The asymmetric unit of the title compound, [Fe 4 (C 6 H 6 O 4 S 2 ) 2 -(C 10 H 15 ) 2 S 4 ]PF 6 , contains two different complex cations and two PF 6 À anions. The two complex cations have similar conformations with the butterfly-like Fe 4 S 4 core surrounded by two pentamethylcyclopentadienyl ligands and the S atoms of two dithiolate ligands. In each Fe 4 S 4 core, there are four short Fe-Fe and two long FeÁ Á ÁFe contacts, suggesting bonding and non-bonding interactions, respectively. The Fe-S distances range from 2.1287 (13) to 2.2706 (16) Å for one and from 2.1233 (13) to 2.2650 (16) Å for the other Fe 4 S 4 core. The Fe-S distances involving the dithiolate ligands are in a more narrow range [2.1764 (16)-2.1874 (13) Å for one and 2.1743 (14)-2.1779 (16) Å for the other cation]. There are no significant interactions between cations and anions.
Related literature
For background to polynuclear transition metal clusters, see: Geiger & Connelly (1985) . For structural details of iron-sulfur cubane-type clusters, see: Blonk et al. (1992) ; Inomata et al. (1994 Inomata et al. ( , 1995 ; Schunn et al. (1966) ; Toan et al. (1977a,b) ; Wei et al. (1966) .
Experimental
Crystal data [Fe 4 (C 6 Table 1 Selected bond lengths (Å ). Fe1-Fe2 3.1989 (10) The structures of polynuclear transition metal clusters depend on the total charge of the clusters (Geiger & Connelly, 1985 (Toan et al., 1977b) . In this series, the total bond order of iron-iron interactions increases upon changing the charge from 0 to +2. A similar tendency is also known for methylcyclopentadienyl analogues et al., 1992) .
Previously, we found a structural change accompanying an one-electron transfer between the mixed-ligand iron-sulfur (Farrugia, 2012) ; software used to prepare material for publication: CrystalStructure (Rigaku, 2006) .
Figure 1
The molecular structures of the two complex cations and the PF 6 -anions in the title compound, drawn with displacement ellipsoid at the 50% probability level. All hydrogen atoms were omitted for clarity. ) is used only for calculating R-factor (gt). 
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